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METHODS FOR EDITING MOTION PICTURES 



Background of the Invention 

Film -- Still the Medium of Choice for Motion Pictures 

The first crude motion pictures were produced and exhibited a little more 
5 than one hundred years ago. In the following century, motion pictures swept the globe, 
bringing information and entertainment to vast audiences the world over. Currently, 
motion pictures are exhibited theatrically, transmitted by television, cable, and satellite, 
and packaged as magnetic videotapes, laser discs, and soon, via DVD digital disks. The 
near future is sure to see the development of other as yet undeveloped motion picture 

10 distribution systems such as "video on demand," new electronic storage media, and 
advanced "multimedia" presentation packages. 

No matter what format they ultimately appear in, the vast majority of 
motion pictures still originate in the same medium as that first supplied by George 
Eastman in September of 1889 ~ a 1 and 3/8 inch wide strip of film coated with a light- 

15 sensitive emulsion. Although the art is much-advanced, the most basic step of motion 
picture film-making is little changed. A long strip of film wound onto a roll is loaded 
into a camera, the camera is pointed at the action, the film is drawn through the camera 
intermittently at a rate of 24 frames per second, and light from the action is focused 
inside the camera onto the film. This produces a "latent image" on the film negative. 

20 The film negative is developed, printed, and edited to create the finished motion picture. 

Over the past century, film has been an astonishingly effective medium 
for storing moving visual images. Indeed, motion pictures and "movies" were for a 
long time virtually synonymous with film. More recently some motion pictures, 
especially those intended for television, have been shot on a relatively new electronic 

25 storage medium » videotape. Efforts are ongoing to devise and improve advanced 





digital media for electronic storage of moving images. Though some of the most 
advanced digital electronic storage media used for special effects approach the clarity, 
resolution, and color capabilities of state of the art motion picture film stock, the cost of 
storing and duplicating such images for distribution in digital form is commercially 
5 prohibitive. Although the capabilities of electronic storage media are certain to 

advance, film is likely to retain its technical, practical, and economic advantages for 
some considerable time. Thus, film should remain the medium of choice for motion 
picture makers for at least at least the immediately foreseeable future. 

Editing — Where Film Becomes Entertainment 

10 The first motion picture audiences were astonished and delighted by 

simple moving images — a galloping horse or a train rolling down a track. But 
filmmakers and audiences quickly outgrew these simple novelty strips. Film rapidly 
evolved into a recognized dramatic art form as motion picture makers developed their 
techniques and added humor, suspense, characterization, dramatization, and narrative 

1 5 structure to their films. Where the earliest motion pictures were of a single, simple 

scene shot on one camera in a single take, the newer motion pictures were much more 
complex. Motion pictures soon included dozens or hundreds of scenes, each shot with 
multiple camera setups. Film directors and editors strung together film clips selected 
from multiple shots and repeated takes to assemble their new artistic visions. Out of the 

20 masses of film that was shot and printed, the early directors and editors painstakingly 
selected just the right segments. These bits were physically cut and spliced together to 
form the completed work. Selecting and assembling individual shots into a completed 
motion picture is referred to as "editing" the film. 

Early Methods and Equipment for Editing Film 

25 For many years editors selected, edited, and joined strips of film by 

slicing unwanted frames out of the film and hot splicing or taping selected strips 
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together. Over time, this developed into a creative enterprise in its own right, with 
editors exercising their own artistic judgments along with the directors to assemble the 
film. FIG. 1 illustrates the physical steps of cutting and splicing film with clear 
perforated tape. 

Specialized equipment soon developed to help editors in their task. The 
venerable "Moviola" was invented in 1924. FIG. 2 depicts a Moviola film viewing 
tool 3. This editing tool developed to include separate reels 5 for workprint 7 and 
sound "track" 10. The equipment included a rear projection screen 12 and a speaker 15 
for playing the film and track as they passed through the machine. The workprint and 
sound track could be seen or heard separately or synchronized and locked together with 
a sliding mechanical sleeve 18. This equipment allowed the editor to see and hear the 
picture and sound together as he assembled the film. 

Later equipment had the same features. FIG. 3 depicts a "KEM"-type 
"flatbed" film viewing table 20. Like the Moviola, the KEM table had separate reels 23 
for workprint 25 and sound track 27, a projection screen 30 and a speaker 32. In place 
of a sliding sleeve, the editor could operate electromechanical switches 35 to 
synchronize and lock the picture and sound together. With either system, the motion 
picture was still edited manually by cutting and splicing together selected pieces of 
workprint and audio track. 

Preview Audiences Help to Shape a Film 

Directors and editors assemble the film according to their own artistic 
judgments. Directors and editors also rely on input and assistance from others. 
Directors and editors often choose to show one or more early versions of the film to a 
preview audience before the film is finalized. The filmmakers gauge the reaction of the 
preview audience and based on this reaction the filmmakers may make further changes 
to the film. The preview audience is sometimes as few as one person, e.g. , the director, 
the producer, an investor, or a film company executive. The preview audience can also 
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be many more people, e.g., a theater-sized preview audience specially recruited and 
assembled to view the film. The audience may communicate its reactions to the film, 
e.g., by spontaneous reaction, by verbal comments, or by responses to carefully worded 
survey questions. Filmmakers and others observe and record the verbal and non-verbal 
5 responses of preview audiences. 

The filmmakers carefully consider the reactions of the preview audience 
to the film. They may then make minor or extensive revisions based on their 
assessment of the audience reaction. They may then show the revised version to the 
same or a different preview audience to judge the reaction to the new version. This 

10 cycle of preview, assessment, and revision may continue through many versions of the 
evolving film. Major motion pictures for theatrical release are typically previewed 
several or even dozens of times. 

The older methods of editing by physically slicing and joining selected 
strips of positive workprint were advantageous in that the most recent version of the 

1 5 film was always available to show to a preview audience. The filmmakers would 
simply take the version of the film in whatever condition it was in and show that 
version to the preview audience. Further revisions were made directly to that film, and 
the most recent version was thus always available. 

Although advantageous in that an edited, projectable positive workprint 

20 was always available for preview, the traditional methods were clumsy and inefficient 
in other ways. For example, it was sometimes difficult and time-consuming for the 
editor to locate the desired footage on the reels of workprint and track. Much time was 
spent spooling back and forth through the film to find the exact locations desired. 

Newer Methods and Equipment for Editing Film 

25 Beginning in the last several years, digital nonlinear motion picture 

editing systems have become increasingly dominant in film editing. To use one of these 
systems, picture film is first exposed (and sometimes printed) and sound is recorded as 
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before. Then, the picture and sound are transferred from the developed negative (or 
workprint) and sound track onto magnetic tape in a process called "telecine." The 
picture information is typically recorded onto magnetic tape in a standard NTSC format, 
which is the same as that used in the United States for broadcast television. The NTSC 
5 format includes some 525 horizontal scan lines measured across the screen. Although 
the NTSC format offers nowhere near the resolution of film, and would not generally be 
acceptable for projection to theatrical audiences, the format is generally regarded as 
acceptable for use in the editing process. 



10 capacity magnetic disk drives or other high-capacity storage media. This conversion 

may be performed with equipment manufactured, e.g., by Avid or by Lightworks. This 
equipment includes video display and sound playback apparatus, a great deal of digital 
memory and storage, and a computer interface by which the editor can operate the 
equipment to edit the film in progress. The equipment stores the picture and sound 

15 information as a set of computer files which hold the individual frames of the picture 
and the recorded sound in digitized form. The individual picture frames are referenced 
and stored in the database according to time codes that refer in turn to key codes printed 
on the film. The sound can be referenced by time codes, which are keyed to the original 
sound master, and sometimes also by code numbers applied by assistants to correlate 

20 picture and track. 



film and decides in which order the shots will appear. Instead of physically cutting and 
splicing workprint and track, however, the editor uses the computer interface to tell the 
equipment in what order the shots should be played. The digital nonlinear editing 
25 equipment can quickly retrieve and play all or part of any shot in any order. In effect, 
the equipment keeps in its memory an electronic list of time codes that refer to the 
frames of the picture and sound and the order in which they appear. This equipment is 
very convenient and allows the editor great flexibility in composing the film. Instead of 



The digitized picture and sound information is typically stored on high- 



As before, the editor selects the shots that will make up the completed 



-6- PATENT P06 34023 

cutting and splicing frames into the film, picture can be added to or removed from the 
work simply by modifying the list stored in the equipment's memory. 

When the editor is satisfied that the film is complete, the editor uses the 
equipment to generate an "edit decision list," a table of codes that describes exactly 
5 which frames of the picture and track are to appear in the completed work and in what 
order. When the edit decision list is finalized, a person known as the "negative cutter" 
takes the edit decision list and "conforms" the original negative to the edit decision list 
by physically cutting and splicing together pieces of the negative in the order specified 
in the edit decision list./^At the same time, sound editors use a sound edit decision list to 

10 conform production sound masters to the creative choices made by the editor, director, 
and others. The production sound is mixed with various other sound elements to create 
the final "dub," which is then aligned with the final cut picture to construct the final, 
finished composite (picture and sound) version. Multiple copy negatives are 
manufactured from the final composite and the copy negatives are then used to produce 

1 5 the hundreds or thousands of composite prints for exhibition at motion picture theaters 
and for transfer to the various video formats currently in use. 

The newer electronic methods of nonlinear film editing are much more 
quick, convenient, and flexible than the older methods. As a result, the new methods 
have quickly become dominant in the industry. A significant disadvantage resides, 

20 however, in the difficulty and expense involved in preparing workprint for big screen 
exhibition and in producing interim versions of the work for exhibition to preview 
audiences. 

Filmmakers, actors, executives, and others involved in the production 
first see and hear their work in progress as raw unedited "dailies." Dailies screenings 
25 usually take place every day after photography is complete and provide the filmmakers 
with their first opportunities to form creative responses to the material they are then 
shooting. Although editors and directors can view dailies on their editing equipment or 
on standard NTSC video monitors, it is generally believed that great creative value 
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resides in seeing the footage "on the big screen," in a form that approximates the 
presentation that will ultimately be seen by theater audiences. 

Because the new nonlinear film editing methods do not require 
workprint and work track, printing picture dailies and transferring sound to 35 mm 
5 work track adds steps to the filmmaking process that would not otherwise be necessary. 
In addition, cutting, conforming, and assembling workprint and track for previews is 
difficult, time-consuming, and expensive. When the older editing methods were used, 
dailies were easily available because workprint was needed to edit the film. Moreover, 
cutting and assembling previews did not add significantly to the overall cost of the 

10 motion picture because cut film was naturally available as an inherent product of the 
traditioral editing process. However, actual film is not ordinarily cut during digital 
nonlinear editing. As described above, the editor works from a digital database to 
compose an edit decision list specifying the order in which images and sound from the 
database are to appear in the film. Workprint is unnecessary for the actual editing 

1 5 process. 

If an interim version of the film is needed for exhibition to a preview 
audience, the editor must generate an interim edit decision list. Workprint printed from 
the original negative must then be cut and assembled in conformance with this interim 
list. Sometimes, sound is also conformed and mixed according to an interim sound edit 
20 decision list, or else it may be taken directly from the nonlinear editing equipment. The 
expense of preparing conformed interim workprint can greatly increase the cost of the 
project, and filmmakers sometimes elect to forego the expense of preparing these prints 
for preview. 

In that case, one can still prepare a preview version of lesser quality by 
25 using the information stored in the digital nonlinear editing equipment to generate a 
preview on NTSC compatible videotape or a similar low definition format. This 
videotape can then be played on standard equipment. This is sometimes minimally 
acceptable for some purposes, e.g., screening dailies or exhibiting an interim version of 
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the film for a limited preview audience. However, a significant part of a film's impact 
on the audience resides in the richness and size of the projected image. Much of this 
impact can be lost with video in an NTSC compatible or similar format. It is generally 
much more satisfying to see a major motion picture projected onto a cinema screen than 
5 it is to watch that same work on even a large screen television. Moreover, NTSC and 
similar formats use a 1 .33 : 1 "aspect ratio" (the ratio of the image width to height), 
which is suitable for television but inappropriate for theatrical images, which are 
typically intended for projection in 1.85: 1 or 2.35: 1 aspect ratios. NTSC compatible 
and similar low definition interim versions of the film are therefore generally 

10 unacceptable for big screen projection to preview audiences. 

For larger budget projects, filmmakers often elect to spend the extra 
money to have interim versions cut from workprint to show as previews. For these 
projects, the added expense is believed justified. However, this choice typically adds at 
least tens and often hundreds of thousands of United States dollars to the cost of a major 

15 theatrical release. This is a substantial expense even for big budget projects, and one 
which can cut significantly into the profitability of the motion picture. 

A definite need exists, therefore, for new and improved methods for 
editing motion pictures. The new methods should continue to take advantage of the 
flexibility and convenience of the newest digital nonlinear editing systems, but should 

20 also provide convenient and less expensive methods for viewing dailies and for 

preparing interim versions of the edited film in a high quality format acceptable for 
exhibition to all types of preview audiences on theatrical sized screens when desired. 

Summary of the Invention 

25 The invention provides improved methods for editing film into motion 

pictures. According to the invention, visual images are transferred from developed 
motion picture film to a high definition video storage medium, which is a storage 




-9- PATENT P06 34023 



medium adapted to store images and to display images in conjunction with display 
equipment having a scan density substantially greater than that of an NTSC compatible 
video storage medium and associated display equipment. The visual images are also 
transferred, either from the motion picture film or the high definition video storage 
5 medium to a digital data storage format adapted for use with digital nonlinear motion 
pi^r^ejJiting^equip^nt. ^erthe visual imag^jiave b^erU^sferred to the high- 
0^ ddSnkion \^eb st^ageM^Li^ editing equipment 

is used to generate an edit decision list, to which the motion picture film is then 
conformed. Methods according to the invention are thus advantageous in that the visual 

10 images are available for preview exhibition from the high definition video storage 
medium while still allowing the motion picture to be edited on the digital nonlinear 
motion picture editing equipment. 

In methods according to the invention, the high definition video storage 
medium will be adapted to store and display visual images having a scan density of at 

15 least 550 horizontal line, preferably at least 800 horizontal lines, and most preferably 

1000 horizontal lines. The visual images will typically be transferred to the digital data 
storage format and stored on at least one high-capacity magnetic disk drive adapted for 
use with the digital nonlinear motion picture editing equipment. The visual images will 
often be transferred to a low definition video storage medium as an intermediate step to 

20 transferring the visual images to the digital data storage format. Often, an interim edit 
decision list will be generated, and the visual images conformed to this interim list on 
the high definition video storage medium, prior to conforming the motion picture film 
to the final edit decision list. Some methods according to the invention will include 
electronic or optical transformations to allow the use of visual aspect ratios that make 

25 fiill use of the storage formats used in the method. In such methods, the aspect ratio of 
the images may be transformed to a different aspect ratio before the images are stored 
on the high definition video storage medium and transformed back to the original aspect 
ratio before the images are displayed. 
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Thus, the invention provides convenient and economical methods for 
editing film into finished motion pictures. These new methods utilize all of the 
advantages of the newest digital nonlinear motion picture editing equipment while still 
providing means for convenient and inexpensive viewing of dailies and preparing 
interim versions of the motion picture for exhibition to preview audiences. Other 
features and advantages of the present invention will become apparent from the 
following detailed description of the preferred embodiment, taken in conjunction with 
the accompanying drawings, which illustrate by way of example the principles of the 
invention. 

Brief Description of the Drawing s 

FIG. 1 illustrates a conventional method for cutting and splicing film; 

FIG. 2 depicts a prior art "Moviola" film viewer; 

FIG. 3 shows a prior art "KEM"-type "flat bed" editing table; 

FIG. 4 is a schematic illustration showing the flow of information 
through various processes of a method embodying the invention; 

FIG. 5 is a graphical illustration of possible format conversions that may 
occur in the performance of a method embodying the invention; and 

FIG 6 is a symbolic illustration of steps involved in a process for 
anamorphically converting visual images between different image aspect ratios that 
may be encountered in methods embodying the invention. 

Description of the Preferred Embodiments 

The invention provides new and improved methods for editing film into 
motion pictures. Figure 4 illustrates schematically the flow of information through 
various processes of a method embodying the invention. 

/ 

v 
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In the new method, shooting takes place as before in "production" 40. In 
production, picture film is exposed and sound is recorded, typically onto high quality 
audiotape. During filming, each scene will typically be shot several times from various 
positions, often with several cameras simultaneously. All or part of the resulting 
5 negative is then developed and made available for editing and inclusion in the motion 
picture. 

As film is exposed and developed, and sound recorded, the developed 
negative and sound masters are taken into "high definition telecine" 43. In high 
definition telecine, images from the developed negative are transferred to other video 

10 storage media with formats better adapted for viewing and editing the work in progress. 
In methods according to the invention, images from the film negative, or alternatively, 
from a workprint made from the negative, are scanned in high definition telecine and 
thereby transformed into an electronic signal which is then stored on a high definition 
video storage medium. In this document, the term "high definition video storage 

1 5 medium" refers to any medium adapted to store and display video images having a scan 
density substantially greater than that of NTSC compatible video display equipment and 
associated storage media. The term should be taken to include, without limitation, high 
definition videotape and other media adapted for) use with the recently developed "16 x 
9" video storage format, which is adapted to store and display images having over 1 100 

20 horizontal lines, similar formats now in commercial development, and other high 

definition formats that may be developed in the future, such as the recently proposed 
2: 1 aspect ratio with progressive (non-interlaced) display. High definition video storage 
media suitable for use with the invention will be adapted to store visual images having 
at least 550 horizontal lines, more often at least 800 horizontal lines, and preferably at 

25 least 1000 horizontal lines. 

Also in telecine, visual images are transferred from the film negative, a 
workprint, or from the high definition video storage format onto a low definition video 
storage medium. The term "low definition video storage medium" refers to a medium 
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adapted to store and display video images having a scan density approximately equal to 
or less than NTSC compatible video display equipment. For reference, NTSC 
compatible formats are adapted to store and display images having only about 525 
horizontal lines. 

5 Finally, visual images are converted from the film negative, a workprint, 

the high definition video storage medium, or the low definition video storage medium 
and stored into a digital data storage format adapted for use with digital nonlinear 
motion picture editing equipment. The various format transfers described above may 
occur simultaneously with one another, or in any sequence. The sound information may 

10 also be transferred between formats in any order that the filmmakers find useful. 

The visual format conversions that may be performed in telecine are 
illustrated graphically in FIG. 5. According to the invention, visual images are 
transferred from motion picture film 45 (usually the developed negative but 
occasionally workprint) into a high definition video storage format 47 as indicated by 

15 arrow 50. The visual images are also converted to a low definition video storage format 
52. The images may be transferred to the low definition format either from the high 
definition format as indicated by arrow 55, or directly from film as indicated by arrow 
57. The low definition video storage format is used primarily because most of the 
presently available digital nonlinear motion picture editing systems are adapted to 

20 accept video input in the form of an NTSC compatible or similar format. 

Finally, visual images are converted into a digital data storage format 60 
adapted for use with digital nonlinear motion picture editing equipment. The visual 
images may be converted into the digital data storage format from the high definition 
video storage format as indicated by arrow 63, or directly from film as indicated by 

25 arrow 65. Most commonly, though, the visual images will be converted into the digital 
data storage format from an NTSC compatible or similar low definition format as 
indicated by arrow 67. Again, these transfers may occur simultaneously or in any 
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sequence compatible with the equipment being used and the logistics in specific 
productions. 

Because most presently available digital nonlinear motion picture editing 
equipment is adapted to accept input in an NTSC compatible or a similar video format, 
5 it is anticipated that the conversion of visual images to the digital data storage format 60 
will most typically occur as indicated by arrow 67, at least initially. It is anticipated, 
however, that one or more high definition video storage formats will become 
increasingly dominant in the near future. As this occurs, the newer high definition 
format may largely supplant the currently popular formats. In this case, it may become 

10 increasingly common to use digital nonlinear motion picture editing equipment adapted 
to accept high definition video input, and this type of conversion is indicated by arrow 
63. As electronic film editing continues to develop, it may become possible or even 
common to transfer visual images directly or through one or more intervening steps 
from film to the digital data storage format adapted for use with digital nonlinear 

15 motion picture editing equipment, and this type of conversion is indicated by arrow 65. 

At the end of telecine, the visual images from the film exist in several 
different formats. The original negative and sound masters are archived for later use. 
The high definition video format will be available for big-screen projection as dailies as 
indicated by the block labeled "dailies screening" 70 in FIG. 4, and will then be 

20 archived for later use in constructing interim versions of the work in progress for 
exhibition to preview audiences. The low definition format is retained for future 
screening at venues that lack high definition equipment and as a backup for restoring 
files of the digital database in case they become damaged. Finally, the images are 
stored in the digital data storage format adapted for use with the digital nonlinear 

25 motion picture editing equipment. 

Referring once again to FIG. 4, the process moves from high definition 
telecine 43 to the editing room 72. In the editing room, the editor uses the digital 
nonlinear motion picture editing equipment in the conventional manner to edit the 
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motion picture. The editor typically works with the director, one or more assistant 
editors, and perhaps others to make the creative decisions involved in editing and 
assembling the motion picture. 

At some point in the editing process, the filmmakers become satisfied 
5 that the work is ready for exhibition to a preview audience. At this point, information is 
prepared to assist in conforming the images previously converted and stored on the high 
definition format to the version of the work stored in the digital nonlinear editing 
equipment. Most often, an NTSC output tape is made from the nonlinear editing 
equipment for use as a visual reference, and one or more interim edit decision lists are 

10 generated from information stored in the editing equipment. Meanwhile, edited sound 
is output to digital audiotape or another medium. The editor or his assistants then use 
the interim edit decision lists and, when available, the visual reference to prepare a high 
definition preview tape by conforming the previously stored high definition images and 
recorded sound onto high definition edit master videotape. This step is indicated by the 

15 block labeled "high definition conformation" 75 in FIG. 4. 

This process is quicker, more convenient, and much less expensive than 
cutting and splicing film, as was formerly necessary for the production of preview 
versions of the work in progress. The process produces an interim copy of the motion 
picture stored in the high definition video format. This interim copy is then available 

20 for "preview screening" 78 as shown in FIG. 4. If desired, multiple copies can be made 
from the interim copy and shipped for preview exhibitions at any number of locations. 
Although the high definition format still cannot match the resolution of film, it is far 
superior to low definition formats like NTSC and more than adequate for big screen 
projection to preview audiences. 

25 The high definition interim version may be exhibited to a preview 

audience using high definition video projection equipment or any other suitable viewing 
equipment. As used in this document, the term "preview audience" refers to one or 
more persons to whom the motion picture is exhibited, in whole or in any part, before 
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the film is finalized, and whose reaction may be relied upon as a factor in editing and 
assembling the final version of the film. The reaction of the preview audience may be 
observed and assessed in any desired manner as indicated by the block labeled 
"audience reaction" 80 in FIG. 4. This reaction is then available to the filmmakers for 
use as a factor in their judgments regarding further revisions to the work. The term 
"preview audience" encompasses an audience of one or more people viewing a dailies 
screening since the reaction of the audience, even if it is only the director, to the dailies 
screening will be relied on at least in part in editing and assembling the final version of 
the film. "Preview audience" also encompasses a specially assembled preview 
audience to whom the film is exhibited and whose reactions are studied and taken into 
account in editing and finalizing the film. 



further revisions are necessary and the film is ready for release. More often, the 
filmmakers will edit the film further. The filmmakers will in many cases prepare 
another interim version for a second preview. After more work using the nonlinear 
motion picture editing equipment, new edit decision lists are prepared to reflect the new 
work. The second preview is conformed to the new edit decision lists as before on high 
definition videotape. The second preview is then exhibited to the same or a different 
preview audience, and the reaction of this audience is observed and assessed once 
again. This cycle ~ editing the work, preparing and exhibiting a preview version, 
observing and assessing the reaction of the preview audience, and further revising the 
film — may continue through any number of iterations. 



achieved the best possible product given the time, budget, and film footage that they 
have available. At this point the film is "locked" and no further changes are allowed. 
After all or part of the film is locked, which may occur on a reel by reel basis, the 
filmmakers generate final editing information 83 for use in preparing the final version 
of the film. Generally, this information is produced reel by reel in the form of final 



After any given preview screening, the filmmakers may decide that no 



Eventually, however, the filmmakers must decide that they have 
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NTSC output tapes from the nonlinear editing equipment and one or more final edit 
decision lists for picture and sound. In "final negative conformation" 85, a person 
called the "negative cutter" take the final editing information and cuts and splices the 
original film negative into a final "cut negative" that reflects all of the creative 
-£fv)$i&9 5 decisions made by the filmmakers in the editing process^The post-production sound 

department then uses the sound edit decision list and a copy of the cut track to prepare a 
final audio "dub." The cut negative and final dub are used as before to print a master 
positive, which is then used to generate multiple negative copies from which release 
print copies of the film are made for eventual distribution and release. 
10 Methods embodying the invention may optionally include processes and 

apparatus to convert between the differing aspect ratios used by the various storage 
media. As noted above, the term "aspect ratio" refers to the ratio of the display width to 
the display height. One high definition video storage medium that appears to be gaining 
in popularity has an aspect ratio that is commonly referred to as "16 x 9" (about 1.78; 1). 
1 5 NTSC compatible formats, in contrast, use an aspect ratio of about 1.33:1. Finally, 
motion pictures for theatrical exhibition in the United States typically use an aspect 
ratio of either 1.85: 1 or 2.35: 1, while European exhibitors usually use an aspect ratio of 
1.66:1. 

Motion pictures for the U.S. market are usually composed for an aspect 
20 ratio of 1 .85: 1 . The other aspect ratio most commonly used in the United States, 2.35:1, 
is achieved by "squeezing" the image through a special "anamorphic" lens when the 
film is shot, and "unsqueezing" the image through a reverse anamorphic lens when the 
film is projected. When this invention is used, images having a first aspect ratio of 
1.85:1 may be transferred from film negative or workprint to a high definition video 
25 storage medium, which may have a second aspect ratio of about 1 .78: 1 ("16 x 9"). In 
this case, signals carrying images from the film may be transformed electronically to 
conform to and make full use of the 16x9 storage and display area of the high 
definition video storage medium. When the high definition video images are displayed, 
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whether for dailies screening or for a special preview exhibition, the signals carrying 
the images will be once again transformed electronically, or the images will be 
projected through an appropriate anamorphic projection lens to "unsqueeze" the images 
optically and convert them back to their original, intended aspect ratio. These steps are 
5 depicted symbolically in FIG. 6. 



pictures. Although the invention has been described with reference to presently 
preferred embodiments, it should be understood that various modifications can be made 
without departing from the spirit or scope of the invention. Moreover, the invention is 
10 defined only by the following claims, along with the full scope of equivalents to which 
those claims are legally entitled. 



The present invention thus provides novel methods for editing motion 




